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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

This document is a technical report of the DS-CDMA Introduction in the 800 MHz Band work items. The purpose of these work items is to provide UMTS specification support for UTRA/FDD in the 800 MHz (ITU region 3, Japan). In addition to the schedule and status of the work items, the report includes a description of the motivation, requirements, study results and specification recommendations.

This document is a ‘living’ document, periodically updated and presented at all TSG-RAN meetings until all related CRs are agreed and approved.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1] DS-CDMA Introduction in the 800 MHz Band Work Task Descriptions, TSGRP#19(2003) 178
[2] TR25.942 “RF System Scenarios” (v2.3.0 and v2.3.1 are used) 

3
Definitions, symbols and abbreviations

3.1
Definitions

3.2
Symbols

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

· W-CDMA – Wideband Code Division Multiple Access, a type of cellular system meeting ITU-2000 requirement

· UMTS – Universal Mobile Telecommunications System, often used synonymously with WCDMA

· W-CDMA – Wideband Code Division Multiple Access system, often used synonymously with UMTS(Universal Mobile Telecommunications System).
· PDC – Personal Digital Cellular
· UE – User Equipment, also cellular terminal

· BS – Cellular system base station

· DL – Downlink, the RF path from BS to UE

· ACIR – Adjacent Channel Interference Rejection, can be translated to receiver selectivity when the emission mask of the interfering signal is accounted for.

· TX – Transmitter

· RX – Receiver

4
Introduction

UMTS in Release 99 is currently specified primarily for the 2100 MHz band (WARC IMT-2000 allocation) with 1800MHz band (in ITU region 1 and 3) and 1900MHz band (in ITU region 2). The 800 MHz band to be available in Japan (ITU region 3) is not specified. Deployment in this band, unlike in the 2100 MHz band, is complicated by the comparatively limited spectrum per operator, interference due to the presence of other technologies (such as ARIB STD-27(PDC), ARIB STD-T53(IS-95), and ARIB STD-T64 (cdma2000)) and the narrower TX-RX frequency separation. For these reasons, the W-CDMA specifications need to be updated to support deployment

4.1
Task Description

The purpose of these work items is to investigate and prepare radio performance and other necessary specifications to enable optimal, cost-effective W-CDMA (UTRA)/FDD operation in the 800MHz bands in Japan.

The Work Item description for W-CDMA in 800MHz band was approved at TSG-RAN#19[1].

4.2
Rationale for W-CDMA800

This WI enables the introduction of W-DMA radio interface to the [810 – 855] and [855 – 900] MHz band.

5
Requirements

5.1
Deployment Scenarios

5.2
Co-existence with other technologies

5.3
Specification Optimization

5.4
Regulatory Requirements 

5.4.1
Japanese regional Requirements
6
Methodology used in this technical report 
7
Study Areas

8
Summary of prior contributions to set requirements for change requests

8.1
W-CDMA800 UE

Table 8.1.1 – Summary of Changes required for TS25.101 and their status

	Clause 
	Description
	CR Status
	Description of change

	3
	Definitions
	
	

	5.2
	Frequency band
	
	

	5.3
	TX-RX Bands
	
	

	5.4.2
	Channel raster
	
	

	5.4.3
	Channel number
	
	

	5.4.4
	UARFCN
	
	

	6.2.1
	Max Power
	
	

	6.6.2.1.1
	Emission Mask
	
	

	6.6.3.1
	Tx Spurious
	
	

	7.3
	Reference sensitivity
	
	

	7.6
	Blocking 
	
	

	7.6.1
	In band blocking
	
	

	7.6.2
	Out of band blocking
	
	

	7.6.3
	Narrow band blocking
	
	

	7.8.1
	Intermodulation
	
	

	7.8.2
	Narrowband intermodulation
	
	

	7.9
	Rx spurious emission
	
	


[Editor’s note] Rationale behind 100kHz offset described in section 5.4.2 to be provided.]
5
Frequency bands and channel arrangement

5.1
General

The information presented in this subclause is based on a chip rate of 3.84 Mcps.

NOTE:
Other chip rates may be considered in future releases.

5.2
Frequency bands

a)
UTRA/FDD is designed to operate in either of the following paired bands:

Table 5.0: UTRA FDD frequency bands

	Operating Band
	UL Frequencies

UE transmit, Node B receive
	DL frequencies

UE receive, Node B transmit

	I
	1920 – 1980 MHz
	2110 –2170 MHz

	II
	1850 –1910 MHz
	1930 –1990 MHz

	III
	1710-1785 MHz
	1805-1880 MHz

	[IV]
	810-850 MHz
	855-895 MHz


b)
Deployment in other frequency bands is not precluded 

5.3
TX–RX frequency separation

a)
UTRA/FDD is designed to operate with the following TX-RX frequency separation

Table 5.0A: TX-RX frequency separation

	Operating Band
	TX-RX frequency separation

	I
	190 MHz

	II
	80 MHz.

	III
	95 MHz.

	[IV]
	45 MHz


b)
UTRA/FDD can support both fixed and variable transmit to receive frequency separation.

c)
The use of other transmit to receive frequency separations in existing or other frequency bands shall not be precluded.

5.4
Channel arrangement

5.4.1
Channel spacing

The nominal channel spacing is 5 MHz, but this can be adjusted to optimise performance in a particular deployment scenario.

5.4.2
Channel raster

The channel raster is 200 kHz, which for all bands except Band II and Band [IV] means that the centre frequency must be an integer multiple of 200 kHz. In Band II , 12 additional centre frequencies are specified according to the table in 5.4.3 and the centre frequencies for these channels are shifted 100 kHz relative to the normal raster. In Band [IV], 8 additional centre frequencies are specified according to that table in 5.4.3 and the centre frequencies for these channels are shifted 100 kHz relative to the normal raster.
5.4.3
Channel number

The carrier frequency is designated by the UTRA Absolute Radio Frequency Channel Number (UARFCN). The UARFCN values are defined as follows:

Table 5.1: UARFCN definition

	
	UARFCN
	Carrier frequency [MHz]

	Uplink
	Nu = 5 * Fuplink 
	0.0 MHz   Fuplink   3276.6 MHz 

where Fuplink is the uplink frequency in MHz

	Downlink
	Nd = 5 *  Fdownlink 
	0.0 MHz   Fdownlink   3276.6 MHz 
where Fdownlink is the downlink frequency in MHz


Table 5.1A: UARFCN definition (Band II additional channels)

	
	UARFCN
	Carrier frequency [MHz]

	Uplink
	Nu = 5 * (Fuplink – 1850.1 MHz)
	Fuplink  =1852.5, 1857.5, 1862.5, 1867.5, 1872.5, 1877.5, 1882.5, 1887.5, 1892.5, 1897.5, 1902.5, 1907.5

	Downlink
	Nu = 5 * (Fdownlink – 1850.1 MHz)
	Fdownlink =1932.5, 1937.5, 1942.5, 1947.5, 1952.5, 1957.5, 1962.5, 1967.5, 1972.5, 1977.5, 1982.5, 1987.5


Table 5.1B: UARFCN definition (Band IV additional channels)

	
	UARFCN
	Carrier frequency [MHz]

	Uplink
	Nu = 5 * (Fuplink – 670.1 MHz)
	Fuplink  =812.5, 817.5, 822.5, 827.5, 832.5, 837.5, 842.5, 847.5

	Downlink
	Nu = 5 * (Fdownlink – 670.1 MHz)
	Fdownlink =857.5, 862.5, 867.5, 872.5, 877.5, 882.5, 887.5, 892.5


5.4.4
UARFCN

The following UARFCN range shall be supported for each paired band

Table 5.2: UTRA Absolute Radio Frequency Channel Number
	Operating Band
	Uplink 

UE transmit, Node B receive
	Downlink

UE receive, Node B transmit

	I
	9612 to 9888
	10562 to 10838

	II
	9262 to 9538

and

12, 37, 62, 87, 

112, 137, 162, 187, 

212, 237, 262, 287
	9662 to 9938

and

412, 437, 462, 487,

512, 537, 562, 587,

612, 637, 662, 687

	III
	8562 to 8913
	9037 to 9388

	[IV]
	4062 to 4238
and

712, 737, 762, 787, 

812, 837, 862, 887
	4287 to 4463
and

937, 962, 987, 1012, 

1037, 1062, 1087, 1112


8.2
W-CDMA800 BS

Table 8.2.1 -- Summary of Changes required for TS25.104 and their status

	Clause 
	Description
	CR Status
	Description of change

	5.2
	Frequency band
	
	

	5.3
	TX-RX Bands
	
	

	5.4.2
	Channel raster
	
	

	5.4.3
	Channel number
	
	

	5.4.4
	UARFCN
	
	

	6.6.2.1
	Emission mask
	
	

	6.6.3.1
	Tx Spurious emissions
	
	

	6.6.3.2
	Protection of BS receiver
	
	

	6.6.3.1-6.6.3.7
	Co-existence requirements
	
	

	7.5
	Blocking 
	
	

	7.5.2
	Narrow band blocking
	
	

	7.5.3
	Out of Band Blocking
	
	

	7.6.2
	Narrowband inter-modulation
	
	

	7.7
	Rx spurious emission
	
	


[Editor’s note] Rationale behind 100kHz offset described in section 5.4.2 to be provided.]
5
Frequency bands and channel arrangement

5.1
General

The information presented in this subclause is based on a chip rate of 3.84 Mcps.

NOTE:
Other chip rates may be considered in future releases.

5.2
Frequency bands

a)
UTRA/FDD is designed to operate in either of the following paired bands:

Table 5.0: UTRA FDD frequency bands

	Operating Band
	UL Frequencies

UE transmit, Node B receive
	DL frequencies

UE receive, Node B transmit

	I
	1920 – 1980 MHz
	2110 –2170 MHz

	II
	1850 –1910 MHz
	1930 –1990 MHz

	III
	1710-1785 MHz
	1805-1880 MHz

	[IV]
	810-850 MHz
	855-895 MHz


b)
Deployment in other frequency bands is not precluded 

5.3
TX–RX frequency separation

a)
UTRA/FDD is designed to operate with the following TX-RX frequency separation

Table 5.0A: TX-RX frequency separation

	Operating Band
	TX-RX frequency separation

	I
	190 MHz

	II
	80 MHz.

	III
	95 MHz.

	[IV]
	45 MHz


b)
UTRA/FDD can support both fixed and variable transmit to receive frequency separation.

c)
The use of other transmit to receive frequency separations in existing or other frequency bands shall not be precluded.

5.4
Channel arrangement

5.4.1
Channel spacing

The nominal channel spacing is 5 MHz, but this can be adjusted to optimise performance in a particular deployment scenario.

5.4.2
Channel raster

The channel raster is 200 kHz, which for all bands except Band II and Band [IV] means that the centre frequency must be an integer multiple of 200 kHz. In Band II , 12 additional centre frequencies are specified according to the table in 5.4.3 and the centre frequencies for these channels are shifted 100 kHz relative to the normal raster. In Band [IV], 8 additional centre frequencies are specified according to that table in 5.4.3 and the centre frequencies for these channels are shifted 100 kHz relative to the normal raster.
5.4.3
Channel number

The carrier frequency is designated by the UTRA Absolute Radio Frequency Channel Number (UARFCN). The UARFCN values are defined as follows:

Table 5.1: UARFCN definition

	
	UARFCN
	Carrier frequency [MHz]

	Uplink
	Nu = 5 * Fuplink 
	0.0 MHz   Fuplink   3276.6 MHz 

where Fuplink is the uplink frequency in MHz

	Downlink
	Nd = 5 *  Fdownlink 
	0.0 MHz   Fdownlink   3276.6 MHz 
where Fdownlink is the downlink frequency in MHz


Table 5.1A: UARFCN definition (Band II additional channels)

	
	UARFCN
	Carrier frequency [MHz]

	Uplink
	Nu = 5 * (Fuplink – 1850.1 MHz)
	Fuplink  =1852.5, 1857.5, 1862.5, 1867.5, 1872.5, 1877.5, 1882.5, 1887.5, 1892.5, 1897.5, 1902.5, 1907.5

	Downlink
	Nu = 5 * (Fdownlink – 1850.1 MHz)
	Fdownlink =1932.5, 1937.5, 1942.5, 1947.5, 1952.5, 1957.5, 1962.5, 1967.5, 1972.5, 1977.5, 1982.5, 1987.5


Table 5.1B: UARFCN definition (Band IV additional channels)

	
	UARFCN
	Carrier frequency [MHz]

	Uplink
	Nu = 5 * (Fuplink – 670.1 MHz)
	Fuplink  =812.5, 817.5, 822.5, 827.5, 832.5, 837.5, 842.5, 847.5

	Downlink
	Nu = 5 * (Fdownlink – 670.1 MHz)
	Fdownlink =857.5, 862.5, 867.5, 872.5, 877.5, 882.5, 887.5, 892.5


5.4.4
UARFCN

The following UARFCN range shall be supported for each paired band

Table 5.2: UTRA Absolute Radio Frequency Channel Number
	Operating Band
	Uplink 

UE transmit, Node B receive
	Downlink

UE receive, Node B transmit

	I
	9612 to 9888
	10562 to 10838

	II
	9262 to 9538

and

12, 37, 62, 87, 

112, 137, 162, 187, 

212, 237, 262, 287
	9662 to 9938

and

412, 437, 462, 487,

512, 537, 562, 587,

612, 637, 662, 687

	III
	8562 to 8913
	9037 to 9388

	[IV]
	4062 to 4238
and

712, 737, 762, 787, 

812, 837, 862, 887
	4287 to 4463
and

937, 962, 987, 1012, 

1037, 1062, 1087, 1112


8.3
Change Request Plan
9
Project Plan

9.1
Schedule
	Item#
	Effort Required
	Responsibility
	Schedule

	1
	Provide description of existing band plan in Japan [3]
	ARIB*1
	R4#27

	2
	Provide deployment scenarios for 800MHz DS-CDMA in Japan (Annex in [2])
	ARIB*1
	R4#27

	3
	Provide requirements for co-existence with other technologies in Japan
	ARIB*1
	R4#27 – 

  R4#28

	4
	Propose necessary changes for the relevant specifications based on the information provided in #3.
	ARIB*2
	R4#27 – 

  R4#28

	5.1
	Study and check necessary changes for the relevant specifications and collect appropriate information into a TR
	RAN4
	R4#27 – 

  R4#28

	5.2
	Generate CRs to update the appropriate specifications and other documents.
	RAN4*3
	R4#28

	6
	Study any signalling issues related to DS-CDMA at 800 MHz
	RAN2
	To be proposed

	7
	Study any possible interface (Iu, Iub, Iur) impacts to the networks
	RAN3
	To be proposed


*1: ARIB reviews outcomes from the working group under the national telecommunication council of Japan and informs them to RAN4.
*2: Individual member of ARIB may provide appropriate information or proposals based on studies at the national telecommunication council of Japan.

*3: Regarding conformance test specification for FDD UE (TS34.121), TSG-T is expected to generate appropriate CRs for the TS based on changes in the core specification.

9.2
Work Task Status

	
	Planned Date
	Milestone
	Status

	1. 
	
	
	

	2. 
	
	
	


10
Open Issues

History

	Document history

	
	
	

	V0.0.1
	2003-05
	First draft endorsed at RAN-WG4#27

	
	
	

	Rapporteur for 3GPP RAN TR 25.8xx is: Takehiro Nakamura (NTT DoCoMo)

	Editor: Yutaka Fuke <fuke@wsp.yrp.nttdocomo.co.jp>


	This document is written in Microsoft Word 2000 version 9.0 SR-1).


















































































































